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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36 (a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will 

be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. 5 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 ) K Responsive to communication(s) filed on Jan 9, 2001 . _ • 

2a) □ This action is FINAL. 2b) B This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is 

closed in accordance with the practice under £x par^e Quay/e, 1935 CD. 11; 453 O.G. 213. 

Disposition of Claims 

4) K Claim(s) 1-25 ^ is/are pending in the application. 

4a) Of the above, claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) K Claim(s) 1-25 is/are rejected. 

7) □ Claim(s) 'S^a^e objected to. 

8}n Claims af® subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification Is objected to by the Examiner. 

' l6)n The drawing(s) filed on is/are objected to by the Examiner. 

1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved. 

12)n The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13}D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 
a)D All b)n Some* cjD None of: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. 



3. □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
*See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 
Attachment(s) 

15) ^ Notice of Referencas Cited lPTO-892) 181 □ interview Summary (PTO-41 3) Paper No(3). 

1 6} □ Notice of Draftsporson s Patent Drawing Review {PT0.948) 1 9) □ Notice of Informal Patent Application (PTO-1 52) 

17) ^ Information Disclosiiro Statementls) (PT0-m91 Paper No(s). 3 20) □ Other: 
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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claim 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et al. 
(US 6,042,687) in view of DeOmellas et al. (US 6,046,116) and further in view of Yang (US 
5,827,437). 

Singh discloses a plasma processing system and method for processing substrates. The 
plasma processing system comprises a processing chamber enclosing a substrate support 
assembly. The substrate support may comprise an RF powered electrode (Column 3, lines 60-67). 
The substrate may be clamped to the electrode (Column 4, lines 3-4). A substrate is processed in 
the processing chamber by energizing a process gas into a high density plasma. 

Unlike the claimed invention, Singh does not teach a method for heating the wafer to 
temperature greater than 200 degrees Celsius. 

DeOmellas discloses a method for performing an etch operation in a reactor. A wafer is 
positioned over a bottom electrode in an etching chamber (Column 3, lines 6-9). A wafer clamp 
holds the wafer against a lower electrode (Column 3, lines 36-40). A resistance heater is 
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contained in the lower electrode. The electrode is heated in order to heat the wafer (Column 3, 
lines 49-55). During etching, the temperature of the wafer reaches 275*^0 (Column 4, lines 38-40). 

It is the Examiner's position that a person having ordinary skill in the art would have 
found it obvious to modify Singh with the method of heating the wafer to a temperature of greater 
than 200^C as taught by DeOrnellas. This additional step would have been anticipated in order to 
control the temperature of the wafer which would minimize the critical dimension growth. 

Unlike the claimed invention, neither Singh nor DeOrnellas teach a method for exposing 
the wafer to a reactive plasma to etch trenches into the wafer. 

Yang discloses a plasma reactor. A wafer is introduced into the chamber and disposed on 
an electrostatic chuck which acts as an electrode an is biased by an RF generator. The wafer is 
clamped onto an electrostatic chuck. A helium cooling gas may be introduced under pressure to 
act as a heat transfer medium for accurately controlling the wafer's temperature during processing 
to ensure uniform etching results (Column 5, lines 23-40). A plasma is created from an etchant 
source gas in order to etch a wafer (Column 5, lines 45-47). The gas includes Clj, BCI3, and N2 
or At. An antireflective coating layer, a hardmask layer, is formed over the silicon substrate. A 
patterned photoresist layer is formed over the hardmask layer (Column 10, lines 55-60). The 
etchant source gas is used to etch narrow trenches into the wafer (See Figure IB). 

It is the Examiner's position that a person having ordinary skill in the art would have 
found it obvious to modify Singh and DeOrnellas with the method of exposing the wafer to a 
plasma to etch trenches in the wafer as taught by Yang since Singh is not particular about the type 
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of stmctures formed as a result of plasma etching. Therefore, the formation of any type of 
structures (i.e. vias, trenches, or grooves) would have been anticipated in order to produce 
expected result. 



3. Claims 16-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et al 
(US 6,042,687) in view of DeOmellas et al. (US 6,046,1 16) and further in view of Yang (US 
5,827,437). 

Singh discloses a plasma processing system and method for processing substrates. The 
plasma processing system comprises a processing chamber enclosing a substrate support 
assembly. The substrate support may comprise an RF powered electrode (Column 3, lines 60-67). 
The substrate may be clamped to the electrode (Column 4, lines 3-4). A substrate is processed in 
the processing chamber by energizing a process gas in the processing chamber into a high density 
plasma. The process gas can include a mixture of CI2 and BCI3. A secondary gas supply can 
comprise one or more inert gases such as argon or helium and a substrate passivating gas such as 
nitrogen or oxygen. Therefore, the wafer is exposed to a reactive plasma including CI., BCI3, Ar, 
O2, and N2 (Column 4, lines 29-46). The substrate is cooled through backside helium cooling. In 
one example, 8 Torr of backside helium pressure is applied (Column 6, lines 9-14). The baseline 
parameters are 150 seem of CI. , 10 mTorr of chamber pressure, 200 Watts of bias power 
supplied to the substrate holder, 6 Torr of He backside pressure, and 60*'C for the chamber and 



Application/Control Number: 09/757,123 
Art Unit: 1765 



Page 5 



electrode temperatures. The wafer is clamped to the electrode (Column 4, lines 3-4). Therefore, 
the heat from the electrode is transferred to the wafer. This reads on the applicant's limitation of 
maintaining the wafer at about the same temperature as the electrode. 

Unlike the claimed invention, Singh does not teach a method for heating the wafer to 
temperature greater than 200 degrees Celsius. 

DeOrnellas discloses a method for performing an etch operation in a reactor. A wafer is 
positioned over a bottom electrode in an etching chamber (Column 3, lines 6-9). A wafer clamp 
holds the wafer against a lower electrode (Column 3, lines 36-40). A resistance heater is 
contained in the lower electrode. The electrode is heated in order to heat the wafer (Column 3, 
lines 49-55). During etching, the temperature of the wafer reaches 275^C (Column 4, lines 38-40). 

It is the Examiner's position that a person having ordinary skill in the art would have 
found it obvious to modify Singh with the method of heating the wafer to a temperature of greater 
than 200*'C as taught by DeOrnellas. This additional step would have been anticipated in order to 
control the temperature of the wafer which would minimize the critical dimension growth. 

Unlike the claimed invention, neither Singh nor DeOrnellas does not teach a method for 
exposing the wafer to a reactive plasma to etch trenches into the wafer. 

Yang discloses a plasma reactor. A wafer is introduced into the chamber and disposed on 
an electrostatic chuck which acts as an electrode an is biased by an RF generator. The wafer is 
clamped onto an electrostatic chuck. A helium cooling gas may be introduced under pressure to 
act as a heat transfer medium for accurately controlling the wafer's temperature during processing 
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to ensure uniform etching results (Column 5, lines 23-40). A plasma is created from an etchant 
source gas in order to etch a wafer (Column 5, lines 45-47). The gas includes CI2, BCI3, and N2 
or Ar. An antireflective coating layer, a hardmask layer, is formed over the silicon substrate. A 
patterned photoresist layer is formed over the hardmask layer (Column 10, lines 55-60). The 
etchant source gas is used to etch narrov^ trenches into the wafer (See Figure IB). 

It is the Examiner's position that a person having ordinary skill in the art would have 
found it obvious to modify Singh and DeOmellas with the method of exposing the wafer to a 
plasma to etch trenches in the wafer as taught by Yang since Singh is not particular about the type 
of structures formed as a result of plasma etching. Therefore, the formation of any type of 
structures (i.e. vias, trenches, or grooves) would have been anticipated in order to produce an 
expected result. 

4. Claims 10,1 1,20,21,24, and 25 are rejected under 35 U.S.C. $103 as being unpatentable 
over Singh (US 6,042,687). 

The above cited dependent claims differ from Singh by specifying various compositions of 
gas flow. It is the Examiner's position that a person having ordinary skill in the art at the time of 
the claimed invention would have found it obvious to modify Singh by attempting to optimize 
same by conducting routine experimentation. 
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5. Any inquiry concerning this communications from the Examiner should be directed to 
Charlotte A. Brown whose telephone number is (703) 305-0727. The Examiner can normally be 
reached during the hours of 9:00AM to 6:30PM. 

The fax phone numbers for the organization where this application or proceeding is 
assigned are 703-305-5408 for regular communications and 703-872-931 1 for After Final 
communications. 
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